Involvement of dileucine motifs in the internalization and degradation of the insulin receptor.
Dileucine motifs have been shown to be involved in trans Golgi sorting, lysosomal targeting, and internalization of a number of proteins. The insulin receptor contains four dileucine pairs in its cytoplasmic domain. To determine if these insulin receptor sequences can serve as lysosomal sorting sequences, chimeric molecules expressing the Tac antigen fused to each isolated insulin receptor motif were constructed. A chimera containing the juxtamembrane dileucine motif (EKITLL), which closely resembles the sequences originally identified in the gamma- and delta-chains of the T cell receptor (DKQTLL and EVQALL), was shown to sort to lysosomes by immunofluorescence microscopy, as did a chimera expressing the dileucine motif (GGKGLL) found in the tyrosine kinase domain. Chimeras expressing either a second tyrosine kinase domain sequence (HVVRLL) or the carboxyl-terminal sequence (EIVNLL) localized to both lysosomes and the plasma membrane. In contrast, chimeras expressing two other potential sorting signals found in the cytoplasmic tail of the insulin receptor (NARDII and KNGRIL) localized predominantly to the plasma membrane. Exclusively cell surface staining was also seen for a chimera expressing a mutant motif (EKITAA), where the leucine residues were mutated to alanines. When the alanine pair was introduced into the juxtamembrane domain of the intact insulin receptor and the mutant receptor expressed in NIH-3T3 cells, we found that the mutation did not impair insulin binding or receptor tyrosine kinase activity. However, the Ala-Ala mutant internalized insulin 5-fold slower than the wild-type receptor. Taken together, these findings suggest that the dileucine motif found in the juxtamembrane domain of the insulin receptor is involved in receptor internalization and that other insulin receptor sequences may mask the potential lysosomal targeting signals in the intact molecule.